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Control valves are important actuators in process plants. An estimated 180,000 valves are used at BASF’s main plant in 
Ludwigshafen alone. Conventional control valves consist of a cast housing and a throttle consisting of a valve plug and valve seat. 
They have typically a pressure loss coefficient of ζ=10 when fully opened. This leads to high energy losses when operating a fluid 
system.
By applying the principle of functional separation, a concept for an innovative control valves was developed at the TU Darmstadt. 
The design of this valve makes it possible to keep the cross-section constant in flow direction, so that pressure can be reduced.
The aim of this thesis is to design and optimize the internal geometry of the valve in such a way that the pressure losses for the 
valve are as low as possible. Flow-shaping elements before and after the valve opening are conceivable as design options. The 
evaluation of the pressure losses is to be carried out with the aid of CFD simulations. In addition to the pressure loss, the sound 
emission and cavitation should be evaluate for the different geometries.
The thesis works in the following tasks:
- Development of a work flow for highly automated geometry optimization
- Analytical considerations for a streamlined design of the valve interior
- Design of a parameterized CAD model in the software CAESES
- Simulation-based geometry using CAESES and Ansys CFD
- Evaluation of the geometries with regard to pressure loss, sound emission and cavitation
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